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WHAT IS CLAIMED IS: 

An image pickup device provided with a color 



fi/V-'^ilter \array composed of color filters arranged in the 
horizontal and vertical directions and an image pickup 
element for picking up the image of an object through 
said colorXfilter array: 

wherein said color filter array comprises color 
filter groups of plural units in which each unit 
comprises first to eighth color filter groups and each 
color filter group representing a column comprises an 
array of said color filters; 

the first c^lor filter^ group comprising an 
/alternate array^o'f first and second color filters; 
the second coipr filter group comprising an 
alternate array of third and fourth color filters; 

the third color 'filter group comprising an 
alternate array of theNsecond and first color filters; 

the fourth color fiuter group comprising an 
alternate array of the fourth and third color filters; 

the fifth color filter group being composed in the 
same manner as the third coior filter group; 

the sixth color filter ^roup being composed in the 
same manner as the second color filter group; 

the seventh color filter g£\pup being composed in 
the same manner as the first coloV filter group; and 
the eighth color filter group\being composed in 
the same manner as the fourth color Vilter group. 
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image pickup device according to claim 1, 
first to fourth color filters are of 
magenta and green. 



\ 3. An image pickup device comprising an image 
pickiJp element for picking up an image of an object, 
said image pickup comprising: 

a coJ-or filter array comprising the color filters 
arranged in^the horizontal and vertical directions, 
through whicn\^the image of the object is picked up by 
said image pickup element; 

plural pixels constituting photoelectric 
converting elements^ arranged in the horizontal and 
vertical directions, Nrespectively corresponding to said 
color filters; \ 

a plurality of vert\cal charge transfer units 
provided respectively corresponding to the columns of 
said pixels in the vertical \direction, for transferring 
electric charges from said piJiels in the vertical 
direction; \ 

a horizontal charge transf eA unit connected to the 
ends of said vertical charge transfer units, for 
transferring the electric charges, transferred from 
said vertical charge transfer units, the horizontal 
direction; and \ 

an output unit for converting the siVnal charges 
transferred from said horizontal charge transfer unit 
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into an image signal and outputting said image signal, 

wherein said color filter array comprises an 
array\ in the vertical direction, of a plural units of 
color fiJLter groups wherein each unit comprises 8 rows 
in which ^n odd-numbered row is composed of an 
alternate axrray of a first color filter and a second 
color filterNin a predetermined order while an even- 
numbered row iss.composed of an alternate array of a 
third color filtet and a fourth color filter in a 
predetermined orderS: and 

the image signaA corresponding to one row, within 
the image signal obtained from said image pickup 
element in a single imag^ pickup operation, is 
outputted as a line-sequential color difference signal 
of said pixels of 4 rows inXthe vertical direction. 



An image pickup device, according to claim 3, 

wherein: 

said color filter at a (4n+l\th row and an odd- 
numbered column is same as the colo^ filter at a 
(4n+3)th row and an even-numbered coWmn; 

said color filter at a (4n+2)th rsjw and an odd- 
numbered column is same as the color fiPter at a 
(4n+4)th row and an even-numbered column;\ 

said color filter at a (4n+l)th row ai^jJ an even- 
numbered column is same as the color filter kt a 



4 
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(4nt;^3)th row and an odd-numbered column; and 

^aid color filter at a (4n+2)th row and an even- 
numberea\column is same as the color filter at a 
Q/CT (4n+4)th roSi^^and an odd-numbered column; 
5 n being an>integer equal to or larger than 0. 



An image pickup device according to claim 3, 
he signal charges of two predetermined pixels 
which are mutually adjacent in the vertical direction, 
among the pixePs arranged respectively corresponding to 
said color filter\ are added and an image signal 
corresponding to saiSd added signal charges is outputted 
from said output unit.N 



An image pickup device according to claim 4, 
.n\the signal charges of two predetermined pixels 



where: 



which are nmtually adjacent in the vertical direction, 
among the pij^ls arranged respectively corresponding to 
said color filter, are added and an image signal 
corresponding to ^id added signal charges is outputted 
from said output unoSt 



,^j^v N^n image pickup device according to claim 5, 

< V'^^herein sai^Kadded signal charges of the two pixels are 
25 further added v^aJbh the signal charges of two 

predetermined pixe3^ which are present in the diagonal 
direction to the f irsV-mentioned two pixels in a column 
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adjacent to that of the first-mentioned two pixels, and 
an image signal corresponding to the added signal 
charges of four pixels is outputted from said output 
unit. 

An image pickup device according to claim 6, 
whereii^said added signal charges of the two pixels are 
further added with the signal charges of two 
predetermined pixels which are present in the diagonal 
direction to \he first-mentioned two pixels in a column 
adjacent to tha\: of the first-mentioned two pixels, and 
an image signal ccirresponding to the added signal 
charges of four pixels is outputted from said output 
unit. 



An image pickup device according to claim 7, 
^ whereiH an image signal corresponding to signal charges 
is outpuVted from said output unit by combining a 
method of Vading the signal charges in said vertical 
direction anfl in said diagonal direction and a method 
of further adding, to the signal charges added in said 
vertical directron, signal charges in said vertical 
direction. 



/ 



10. Vn image pickup device according to claim 8, 
wherein an linage signal corresponding to said signal 
charges is outputted from said output unit by combining 
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a met;hod of adding the signal charges in said vertical 
direction and in said diagonal direction and a method 
of fur-^er adding, to the signal charges added in said 
verticalXdirection, signal charges in said vertical 
direction\ 

An image pickup device according to claim 3, 
wherein s^i;3^ color filters corresponding to said 
predetermin^idV^twB) pixels are a combination of cyan and 
green and a doh±)ination of yellow and magenta, or a 
combination of yellow and green and a combination of 
cyan and magenta. 

12. \An image pickup device according to claim 4, 
wherein saxd colon filters corresponding to said 
predetermined^ Tvjio pixels are a combination of cyan and 
green and a 'coiHbination of yellow and magenta, or a 
combination of yVllow and green and a combination of 
cyan and magenta . 




3 . \An image pickup device according to claim 5 , 
wherein sard color filters corresponding to said 
predetermineca two pixels are a combination of cyan and 
green and a combination of yellow and magenta, or a 
combination of yellow and green and a combination of 
cyan and magenta. 
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^tjp^, — ^5^. An image pickup device according to claim 6, 
wherein\said color filters corresponding to said 
predetermi>ned two pixels are a combination of cyan and 
green and a \combination of yellow and magenta, or a 
combination of yellow and green and a combination of 
cyan and magen-fi 
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15. VAn image pickup device according to claim 7, 
wh4rein sa:m color filters corresponding to said 
predetermine^ two pixels are a combination of cyan and 
green and a combination of yellow and magenta, or a 
combination of yellow and green and a combination of 
cyan and magenta . 



l§^^>9C/\^-^l^^^^^ An image pickup device according to claim 8, 
wherein ^id color filters corresponding to said 
predetermii\ied two pixels are a combination of cyan and 
green and a icombination of yellow and magenta, or a 
combination ofy^ yellow and green and a combination of 

20 cyan and magenta. 



17. >An image pickup device according to claim 9, 
wherein said, color filters corresponding to said 
predeterminedX two pixels are a combination of cyan and 
green and a combination of yellow and magenta, or a 
combination of ypllow and green and a combination of 
cyan and magenta .\ 
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^Hx,,----%8. An image pickup device according to claim 10, 
wherein\said color filters corresponding to said 
predetermoVned two pixels are a combination of cyan and 
green and a\ combination of yellow and magenta, or a 
5 combination of yellow and green and a combination of 



'^hereirrv said image pickup element further comprises 
electrodes each of which is connected commonly to every 
fourth pixfiil in the vertical direction, and which are 
adapted to ctontrol the read-out of the signal charges 
from said pixeJ-S to said vertical charge transfer units 
and to control \he transfer of the signal charges from 
said vertical chertge transfer units to said horizontal 
charge transfer unM:. 

\3c^ — so. An image pickup device according to claim 4, 
wherein said image pickup element further comprises 
electrodes each of which is connected commonly to every 
fourth pixel in the vertical direction, and which are 
adapted to control the read-out of the signal charges 
from said pixels to said vertical charge transfer units 
and to control the transfer of the signal charges from 
said vertical charge transfer units to said horizontal 
charge transfer unit. 



1. An image pickup device according to claim 5, 
^aid image pickup element further comprises 
electrodes- each of which is connected commonly to every 
fourth pixel, in the vertical direction, and which are 
adapted to cofitrol the read-out of the signal charges 
from said pixePs to said vertical charge transfer units 
and to control tne transfer of the signal charges from 
said vertical chafae transfer units to said horizontal 
charge transfer uni\ 



^2. An image pickup device according to claim 6, 
, said image pickup element further comprises 
electrodes each of which is connected commonly to every 
fourth pijcfel in the vertical direction, and which are 
adapted to Control the read-out of the signal charges 
from said pix^s to said vertical charge transfer units 
and to control i^e transfer of the signal charges from 
said vertical ch^ge transfer units to said horizontal 
charge transfer undit. 



Jk^-^-^S. ^ image pickup device according to claim 7, 
wherein saidXmage pickup element further comprises 
electrodes each which is connected commonly to every 
fourth pixel in theWertical direction, and which are 
adapted to control th\ read-out of the signal charges 
from said pixels to sard vertical charge transfer units 
and to control the transfer of the signal charges from 
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fsaid vertical charge transfer units to said horizontal 
charge transfer unit. 

^24. An image pickup device according to claim 8, 
said image pickup element further comprises 
electrodes each of which is connected commonly to every 
fourth pix^l in the vertical direction, and which are 
adapted to control the read-out of the signal charges 
from said pixeiSs to said vertical charge transfer units 
and to control the transfer of the signal charges from 
said vertical chargp transfer units to said horizontal 
charge transfer unitV 



An image pickup device according to claim 9, 
wherein ^id image pickup element further comprises 
electrodes ^ach of which is connected commonly to every 
fourth pixel \in the vertical direction, and which are 
adapted to conWol the read-out of the signal charges 
from said pixelsV to said vertical charge transfer units 
and to control thei transfer of the signal charges from 
said vertical charge transfer units to said horizontal 
charge transfer unitV 




" ^S^C-—"^^^ ' iiHiage pickup device according to claim 10, 

wherein said imh^ge pickup element further comprises 
electrodes each o^ which is connected commonly to every 
fourth pixel in thes. vertical direction, and which are 



adapted to control the read-out of the signal charges 
from said pixels to said vertical charge transfer units 
and to control the transfer of the signal charges from 
said vertical fcharge transfer units to said horizontal 
charge transfer unit. 



An image pickup device according to claim 11, 
wherein '^aid image pickup element further comprises 
electrodes >each of which is connected commonly to every 
fourth pixely<^n^d:;he vertical direction, and which are 
adapted to coh-i^i the read-out of the signal charges 
from said pixels \p said vertical charge transfer units 
and to control the ^ansfer of the signal charges from 
said vertical charge "b^ansfer units to said horizontal 
charge transfer unit. 



28\ An image pickup device according to claim 12, 
wherein s>iid image pickup element further comprises 
electrodes ^ach of which is connected commonly to every 
fourth pixel^S^n th^ vertical direction, and which are 
adapted to con^ol the read-out of the signal charges 
from said pixelsVto said vertical charge transfer units 
and to control they transfer of the signal charges from 
said vertical chargfe transfer units to said horizontal 
charge transfer unit\ 



1 Vma 



An \^age pickup device according to claim 13, 
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wherein said image pickup element further comprises 
electrodes each of which is connected commonly to every 
fourth\r)ixel in the vertical direction, and which are 
adapted tso control the read-out of the signal charges 
from said pixels to said vertical charge transfer units 
and to control the transfer of the signal charges from 
said verticai charge transfer units to said horizontal 
charge transfeip unit. 



VAn image pickup device according to claim 14, 
image pickup element further comprises 
electrodes e^ch of which is connected commonly to every 
fourth pixel i^i the vertical direction, and which are 
adapted to contVol the read-out of the signal charges 
from said pixelsXto said vertical charge transfer units 
and to control the transfer of the signal charges from 
said vertical charge transfer units to said horizontal 
charge transfer uniA. 

y%. An image pickup device according to claim 15, 
wherein ^aid image pickup element further comprises 
electrodes^each of which is connected commonly to every 
fourth pixel \n the vertical direction, and which are 
adapted to contispl the read-out of the signal charges 
from said pixels to said vertical charge transfer units 
and to control the transfer of the signal charges from 
said vertical charge \transf er units to said horizontal 
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charae transfer unit:. 



Cy^wherein sard 



image pickup device according to claim 16, 
image pickup element further comprises 
electrodes ekch of which is connected commonly to every 
fourth pixel ^ the vertical direction, and which are 
adapted to con1?rol the read-out of the signal charges 
from said pixelsX to said vertical charge transfer units 
and to control thte transfer of the signal charges from 
said vertical charoe transfer units to said horizontal 
charge transfer unit 



An image pickup device according to claim 17, 
wherein\said image pickup element further comprises 
electrodesw each of which is connected commonly to every 
fourth pixeJb. in the vertical direction, and which are 
adapted to coVtrol the read-out of the signal charges 
from said pixells to said vertical charge transfer units 
and to control the transfer of the signal charges from 
said vertical charge transfer units to said horizontal 
charge transfer unit> 



. A?is^ image pickup device according to claim 18, 
wherein said a^mage pickup element further comprises 
25 electrodes each\of which is connected commonly to every 
fourth pixel in tke vertical direction, and which are 
adapted to control N:he read-out of the signal charges 
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from said pixels to said vertical charge transfer units 
and to control the transfer of the signal charges from 
said vertical charge transfer units to said horizontal 
charge transfer unit. 




